ABSTRACT
I. INTRODUCTION

29
The harbor porpoise (Phocoena phocoena) is a kind of small toothed whale 30 widely distributed in the northern hemisphere (Read et al., 1997) . As with other toothed 31 whale, the harbor porpoise recognizes surrounding environment using the echo of high It has been confirmed that clicks are produced at the phonic lips, which consist 45 of two pairs of balsae (Cranford et al., 1996; Aroyan et al., 1992) , and are propagated to Cuvier's beaked whale and tried to measure the elasticity of the soft tissue.
60
Thus, it is necessary to understand how the acoustic impedance is distributed 61 and matched among the soft tissues in order to reveal how sound is propagated in the 62 head of the harbor porpoise. To our knowledge, no conventional studies have directly 63 measured acoustic impedance in the head of toothed whales. serially at a thickness of 15.5 ± 0.89 mm with a saw (Fig. 1) . In each slice, the soft 83 tissue was structurally distinguished and categorized into 5 parts by eye, including 84 melon, dense connective tissue, muscular tissue, blubber, and air sacs (Fig. 2) . The Young's modulus ( ) and tissue density ( ) led to the calculation of the sound 119 speed ( U) using the following equation (3):
Combining these equations, the acoustic impedance is calculated directly from
121
Young's modulus and tissue density as follows;
The physical properties were plotted at the measuring points of Young's modulus on a 124 three-dimensional reconstructed CT image. 158 Figure 8 shows the three-dimensional distribution of the acoustic impedance.
159
The tissues covering the melon had relatively less impedance than the melon. These 160 tissues should play a reflective role and prevent sound from leaking out of the melon. 
